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(54) INK JET RECORDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rnnkjet 
recording device which can keep the quality of a 
recorded image regardless of the variation of an ambient 
temperature by a simple constitution. 
SOLUTION: An Inkjet printer drives a piezo-electric 
element by applying a pulse voltage, and performs an 
image recording using an ink of which the viscosity 
changes depending on an ambient temperature. Since 
the resistance of the piezo-electric element changes 
depending on the ambient temperature, the ink jet printer 
detects the resistance of the piezo-electric element 
which has changed depending on the ambient 
temperature by various kinds of sensor parts 109, and 
adjusts the pulse voltage which is applied to the p iezo- 

electric element at a head discharge driving part 105, based on the detected resistance value. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the ink jet recording device which forms an 
image by making an ink drop fly by impressing an electrical potential difference to a piezoelectric 
device about an ink jet recording device. 
[0002] 

[Description of the Prior Art] Conventionally, what used the piezoelectric device for the printer head of 
an ink jet printer is known. With such a printer head, the electrical potential difference according to 
image information is impressed to a piezoelectric device, the ink in a predetermined container (ink 
channel) is pressurized by the strain of the piezoelectric device produced by impression of this electrical 
potential difference, and an ink drop flies toward a record sheet by it from the nozzle prepared in the ink 
channel. An image is recorded by flight of this ink drop on a record sheet. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the rise of the viscosity of the ink by ambient 
temperature falling and surface tension affects record of the image by flight of such an ink drop. If the 
viscosity of ink and surface tension rise, it will be influenced, a satellite, a curve, a drop crack, etc. will 
occur, and the path of the ink drop which flies from a nozzle, a rate, etc. will become the cause of 
degrading remarkably the quality of the image recorded at the time of low temperature. 
[0004] Moreover, although temperature is measurable using a thermistor component etc., using these for 
detection of an ambient temperature (or temperature of ink) as they are becomes the cause of raising the 
production cost of the whole ink jet printer. 

[0005] This invention was made in order to solve these troubles [ like ], and the purpose is a simple 
configuration and it is offering the ink jet recording device which can hold the quality of the image 
recorded irrespective of fluctuation of an ambient temperature. 
[0006] 

[Means for Solving the Problem] When invention according to claim 1 impresses an electrical potential 
difference, a piezoelectric device is driven, it is the ink jet recording device which records an image 
using the ink from which physical properties change with ambient temperatures, and the physical 
properties of a piezoelectric device change with ambient temperatures. 

[0007] This ink jet recording device includes a detection means to detect the physical properties of the 
piezoelectric device which changed with ambient temperature, and a means to adjust the electrical 
potential difference impressed to a piezoelectric device based on the physical properties of the 
piezoelectric device detected by the detection means. 

[0008] According to invention according to claim 1, the physical properties of the piezoelectric device 
which changes with ambient temperature are detected, and the electrical potential difference impressed 
to a piezoelectric device based on this is adjusted. The quality of the image recorded irrespective of 
fluctuation of ambient temperature can be held with a simple configuration, without degrading the 
quality of the image recorded by change of the physical properties of the ink accompanying fluctuation 
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of ambient temperature like before by this. 
[0009] 

[Embodiment of the Invention] Hereafter, the ink jet printer 1 which is an example in this invention is 
explained, referring to a drawing. 

[0010] Drawing 1 is the perspective view showing the outline configuration of the ink jet printer 1 
which is the 1st example in this invention. 

[001 1] The record sheet 2 whose ink jet printers 1 are record media, such as paper and an OHP sheet, 
The printer head 3 which is a printer head of an ink jet method, and the carriage 4 holding the printer 
head 3, The rocking shafts 5 and 6 for carrying out both- way migration of the carriage 4 in parallel with 
the recording surface of a record sheet 2, The drive motor 7 which carries out the both-way drive of the 
carriage 4 in accordance with the rocking shafts 5 and 6, and the timing belt 9 for changing rotation of a 
drive motor 7 into the reciprocating motion of carriage 4 and an idle pulley 8 are included. 
[0012] Moreover, the platen 10 to which an ink jet printer 1 serves as the guide plate to which it shows a 
record sheet 2 in accordance with a conveyance path, The paper presser-foot plate 1 1 which presses 
down the record sheet 2 between platens 10, and prevents a float, The discharge roller 12 for discharging 
a record sheet 2, the spur roller 13, the recovery system 14 that the nozzle side which carries out the 
regurgitation of the ink of the printer head 3 is washed [ system ], and makes a good condition recover 
the poor ink regurgitation, and the paper feed knob 15 for conveying a record sheet 2 manually are 
included. 

[0013] A record sheet 2 is sent into the Records Department where the printer head 3 and a platen 10 
counter by feed equipments, such as manual bypass or a cut-sheet feeder. Under the present 
circumstances, the rotation of the paper feed roller which is not illustrated is controlled and conveyance 
to the Records Department is controlled. 

[0014] A piezoelectric device (PZT) is used for the printer head 3 as a source of energy generation for 
ink flight. An el ectrical potential difference is impressed to a piezoelectric device, and a strain arise s. 
Th is strain changes the volume of the channel filled with ink. Ink is breathed out by change of t his 
v qlumelrom the nozzle prepared in the channel, and record to a record sheet 2 is performed by it. 
[0015] Carrying out horizontal scanning of the carriage 4 in the direction of a digit of a record sheet 2 
(direction which crosses a record sheet 2) by the drive motor 7, the idle pulley 8, and the timing belt 9, 
the printer head 3 attached in carriage 4 records the image for one line. Whenever record of one line 
finishes, a record sheet 2 is sent to a lengthwise direction, vertical scanning is carried out, and next 
Rhine is recorded. 

[0016] These record sheets 2 that it was made like, and the image was recorded and passed through the 
Records Department are discharged by the record sheet 2 with the spur roller 13 by which a pressure 
welding is carried out to the discharge roller 12 arranged at the conveyance direction downstream, and 
this. 

[0017] Drawing 2 - drawing 4 are drawings for explaining the configuration of the printer head 3. 
Drawing 2 is the top view of the field which has the nozzle of the printer head 3, drawing 3 is the III-III 
line sectional view of drawing 2 , and drawing 4 is the IV-IV line sectional view of drawing 3 . 
[0018] The printer head 3 has the composition of having put the nozzle plate 301, the septum 302, the 
diaphragm 303, and the substrate 304 on one. 

[0019] A nozzle plate 301 consists of glass, the ceramics, a metal, or synthetic resin, has a nozzle 307, 
and has a ** ink layer in a front face 318. The light-gage film is used for the septum 302, and it is fixed 
between the nozzle plate 301 and the diaphragm 303. 

[0020] Moreover, between the nozzle plate 301 and the septum 302, the ink inlet 309 which connects 
with the ink supply room 308 two or more ink channels 306 with which ink 305 is held, and each ink 
channel 306 is formed. The ink supply room 308 is connected to the ink tank which is not illustrated, 
and the ink 305 in the ink supply room 308 is supplied to the ink channel 306. 

[0021] Two or more piezoelectric devices 313 corresponding to each ink channel 306 are contained in a 
diaphragm 303. A diaphragm 303 is first fixed to the substrate 304 which has the wiring section 317 
with insulating adhesives, and processing of a diaphragm 303 is performed by forming the separate slots 
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315 and 316 of dicer processing, and dividing a diaphragm 303 after that. Moreover, the piezoelectric- 
device pillar section 314 located by this fragmentation between the piezoelectric device 313 
corresponding to each ink channel 306 and the adjoining piezoelectric device 313 and the perimeter wall 

310 surrounding these are separated. 

[0022] The wiring section 317 on a substrate 304 has the individual electrode side wiring section 312 
connected to each piezoelectric device 313 in the common electrode side wiring section 31 1 which is 
connected to a ground and connected to all the piezoelectric devices 313 in the printer head 3 in 
common, and the printer head 3 according to an individual. The common electrode side wiring section 

31 1 on this substrate 304 is connected to the common electrode in a piezoelectric device 313, and the 
individual electrode side wiring section 312 is connected to the individual electrode in a piezoelectric 
device 313. 

[0023] These actuation [ like ] of the printer head 3 of a configuration is controlled by the control 
section of an ink jet printer 1. From the head regurgitation mechanical component 105 (refer to drawing 
5 ) of a control section, the predetermined electrical potential difference which is a printing signal is 
impressed between the common electrodes and individual electrodes which were prepared in the 
piezoelectric-device 313 interior, and a piezoelectric device deforms in the direction which pushes a 
septum 302. Deformation of a piezoelectric device 3 13 is told to a septum 302, the ink 305 in the ink 
channel 306 is pressurized by this, and an ink drop flies toward a record sheet 2 (refer to drawing 1 ) 
through a nozzle 307. 

[0024] Drawing 5 is the block diagram showing the outline configuration of the control section of an ink 
jet printer 1. 

[0025] The control section of an ink jet printer 1 contains CPU101, RAM102 and ROM103, the data 
receive section 104, the head regurgitation mechanical component 105, the head migration mechanical 
component 106, the paper feed motorised section 107, the recovery system motorised section 108, and 
the various sensor sections 109. 

[0026] In addition, the resistance of the piezoelectric device 313 which changes with ambient 
temperature is detected by the various sensor sections 109, and the driver voltage of the piezoelectric 
device 313 impressed from the head regurgitation mechanical component 105 based on this is adjusted. 
The resistance of this piezoelectric device 313 is measured when the predetermined electrical potential 
difference which is a printing signal is not impressed to the piezoelectric device 313. 
[0027] CPU101 which controls the whole performs the program memorized by ROM 103 using 
RAM 102 if needed. Receive the image data which connects with a host computer etc. and should be 
recorded on this program. The part for controlling the head regurgitation mechanical component 105, the 
head migration mechanical component 106, the paper feed motorised section 107, and the various sensor 
sections 109, and recording an image on a record sheet 2 based on the image data read from the data 
receive section 104, When required, the part for controlling the recovery system motorised section 108 
and the various sensor sections 109, and making a good condition recover the nozzle side of the printer 
head 3 is contained. 

[0028] Based on control of CPU 101, the head regurgitation mechanical component 105 drives the 
piezoelectric device 313 of the printer head 3, the head migration mechanical component 106 drives the 
drive motor 7 made to move the carriage 4 holding the printer head 3 in the direction of a digit, and the 
paper feed motorised section 107 drives a paper feed roller. Moreover, based on control of CPU 101, the 
recovery system motorised section 108 drives a motor required in order to make a good condition 
recover the nozzle side of the printer head 3 etc. 

[0029] Hereafter, the temperature characteristic of the viscosity of ink and control with the ink jet printer 
1 accompanying this are explained using drawing 6 - drawing 10 . 

[0030] Drawing 6 is drawing showing the temperature characteristic of the viscosity of the ink breathed 
out from the printer head 3. 

[003 1] The viscosity of ink rises as the temperature (ambient temperature) of ink descends from 
ordinary temperature, and especially viscosity rises rapidly below by 10 [**]. Moreover, the viscosity of 
ink falls gradually as the temperature of ink rises from ordinary temperature. 
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[0032] Drawing 7 is drawing showing the wave of the pulse voltage which drives the piezoelectric 
device 313 impressed from the head regurgitation mechanical component 105 of an ink jet printer 1. 
[0033] Here, what processed the monolayer mold PZT piezoelectric device of the thickness 0.5 of one 
layer [mm], width of face 0.12 [mm], and die length 5.2 [mm] shall be used for a piezoelectric device 
313. Moreover, change of the diameter of a dot after the form (record sheet 2) adhesion to the ambient 
temperature of the case where ambient temperature does not adjust a pulse voltage, and the case where 
ambient temperature adjusts a pulse voltage obtained to the ink drop which shall impress the pulse 
voltage which has as an example the wave shown in drawing 7 to a piezoelectric device 313, and flies 
from a nozzle by impression of this pulse voltage is explained using drawing 8 and drawing 10 , 
respectively. 

[0034] After a pulse voltage is started by the build up time of 5 [musec] and carries out 15 [musec] 
continuation of the pulse amplitude of 60 [V], it is brought down by the falling time amount of 50 
[musec]. 

[0035] In addition, although the example of a monolayer mold PZT piezoelectric device was shown 
here, the laminating mold PZT may be used. A pulse voltage can be made lower by using the laminating 
mold PZT, and the cost of a driver can be decreased. 

[0036] Drawing 8 is drawing showing change by the ambient temperature of the diameter of a dot after 
adhering to a form in case ambient temperature does not adjust a pulse voltage. The diameter of a dot 
here shows the average at the time of printing 100 dots in a form. 

[0037] The diameter of a dot decreases as the temperature (ambient temperature) of ink descends from 
ordinary temperature, and especially the diameter of a dot decreases rapidly below by 10 [**]. 
Moreover, the diameter of a dot increases gradually as the temperature of ink rises from ordinary 
temperature. Especially in printing of these dots, when the temperature of ink is below 10 [**], since the 
rate at which a satellite occurs and an ink drop flies is slow, the impact location gap has arisen. When 
the temperature of ink is more than 40 [**], many curves of an ink drop and drop cracks have occurred. 
[0038] According to the temperature characteristic of the viscosity of the ink shown in drawing 7 , it is 
guessed that change by the ambient temperature of the diameter of a dot shown in drawing 8 is what is 
mainly depended on the viscosity of ink. 

[0039] Drawing 9 is drawing showing the temperature characteristic of resistance of one piezoelectric 
device 313 in the printer head 3. as for resistance of a piezoelectric device, the temperature becomes an 
elevated temperature from low temperature - it is alike, and it follows and decreases in monotone with 
the inclination of about 1 law. 

[0040] as shown in drawing 8 , the temperature characteristic of resistance of the piezoelectric device 
which shows that the diameter of a dot is influenced by ambient temperature to drawing 9 in order to 
prevent is detected, and as shown in drawing 10 , the pulse amplitude of the pulse voltage shown in 
drawing 7 is adjusted according to ambient temperature irrespective of ambient temperature so that it 
may become the diameter of a dot of about 1 law and an ink drop may be breathed out. 
[0041] Drawing 10 is drawing showing change by the ambient temperature of the path of the dot after 
adhering to a form in case ambient temperature adjusts a pulse voltage. The average at the time of 
printing 100 dots in a form is shown like [ the diameter of a dot here ] the diameter of a dot in drawing 
8. 

[0042] Here, the pulse amplitude of the pulse voltage which drives the piezoelectric device set up with 
60 [V] (refer to drawing 7 ) in ordinary temperature (20 [**]) is set up with 69, 64, 58, and 55 [V] with 
ambient temperature 5, 10, 30, and 40 [**], respectively. 

[0043] According to this, as for the satellite of the ink drop below 10 [**], and an impact location gap, 
the ambient temperature when not adjusting a pulse voltage explained using drawing 8 is canceled, and, 
as for the curve of the ink drop more than 40 [**], and the drop crack, ambient temperature is canceled 
completely. 

[0044] As mentioned above, with an ink jet printer 1, the resistance of a piezoelectric device 313 which 
changes with ambient temperature is detected by the various sensor sections 109, and the pulse 
amplitude of the pulse voltage which drives the piezoelectric device 313 impressed from the head 
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regurgitation mechanical component 105 is adjusted according to ambient temperature. The quality of 
the image recorded irrespective of fluctuation of ambient temperature can be held with a simple 
configuration, without degrading the quality of the image recorded by change of the physical properties 
of the ink accompanying fluctuation of ambient temperature like before by this. 
[0045] Next, the ink jet printer which is the 2nd and 3rd example is explained. Drawing 1 1 is drawing 
for explaining the configuration of the printer head 3 of the ink jet printer which is the 2nd example in 
this invention. Drawing 1 1 R> 1 corresponds to drawing 2 for explaining the configuration of the printer 
head 3 of the ink jet printer 1 which is the 1st example, and is expressed using the same sign about the 
same part. The configuration about parts other than illustration applies to the configuration of the ink jet 
printer 1 of the 1st example. 

[0046] In the ink jet printer 1 of the 1st above-mentioned example, the piezoelectric device 313 which 
carries out the regurgitation of the ink drop is used for coincidence in order to detect resistance. For this 
reason, resistance cannot be measured while breathing out the ink drop. 

[0047] On the other hand, the ink jet printer of the 2nd example has the piezoelectric device 350 which 
does not have a nozzle 307 in the edge of two or more piezoelectric devices 3 13 in the printer head 3 as 
shown in drawing. By using this piezoelectric device 350 as a temperature sensor, resistance can be 
measured breathing out an ink drop and a measurement result can be fed back to real tim e. The quality 
of the image recorded irrespective of fluctuation of ambient temperature can be held with a simple 
configuration, without degrading the quality of the image recorded by change of the physical properties 
of the ink accompanying fluctuation of ambient temperature like before by this. 
[0048] Drawing 12 is drawing for explaining the configuration of the printer head circumference of the 
ink jet printer which is the 3rd example in this invention. These parts are the printer head 3 of the ink jet 
printer 1 which is the 1st example, and a part corresponding to carriage 4, and apply to the configuration 
of the ink jet printer 1 which is the 1st example about the configuration of other parts. 
[0049] The ink jet printer which is the 3rd example has the ink cartridge 150 for holding ink on the 
outskirts of printer head 250 which have the nozzle which carries out the regurgitation of the ink, and 
the carriage 200 for holding an ink cartridge 150 and making the both-way migration of the whole carry 
out in the arrow-head Dl direction. 

[0050] An ink cartridge 150 contains the ink tanks 151 and 152. Ink is filled by the ink tanks 151 and 
152, and the ink tank 152 is filled up with fillers, such as polyurethane. 

[0051] The printer head 250 contains the piezoelectric device 251, the substrate 252 for impressing an 
electrical potential difference to a piezoelectric device 251, the ink channel 253 for holding the ink from 
an ink cartridge 150, and the nozzle 254 that carries out the regurgitation of the ink. 
[0052] The detail of the configuration of these printer heads 250 is the same as that of the configuration 
of the printer head 3 shown in the sectional view of drawing 3 . However, for the nozzle 307 of the 
printer head 3 shown in the sectional view of drawing 3 , at this example, the nozzle 254 of the printer 
head 250 is 2 successive-installation ******** to the symmetry in a center line 255 to that of 1 (in 
direction perpendicular to space) successive-installation ********. One train is already used for the 
regurgitation of the ink drop of a path with one comparatively big train among the nozzles 254 of these 2 
train at the regurgitation of the ink drop of a comparatively small path. 

[0053] In the ink jet printer of this example, a piezoelectric device 251 is connected to the various sensor 
sections 109 through the wiring section 203 and a temperature controller 204 like the ink jet printer 1 of 
the 1st example. In addition, the ink jet printer of this example has the piezoelectric device 201 
connected to the various sensor sections 109 through the wiring section 202 and a temperature controller 
204 in about 150 ink cartridge, and about 150-ink cartridge temperature is detected by the piezoelectric 
device 201. 

[0054] After the temperature of the ink detected by the piezoelectric device 251 and about 150 ink 
cartridge [ which is detected by the piezoelectric device 201 ] temperature are processed by the 
temperature controller 204, they are transmitted to the various sensor sections 109. Thus, since the pulse 
voltage for driving a piezoelectric device more appropriately by detecting the temperature of two places 
the interior of a printer head and near the ink cartridge can be set up, it is stabilized more, an ink drop 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/15/06 



JP 3 10-235860,A [DETAILED DESCRIPTION] 



Page 6 of 6 



can be made to be able to fly, and the quality of the image recorded irrespective of fluctuation of 
ambient temperature with a simple configuration can be held. 

[0055] Drawing 13 is a flow chart which shows the procedure of processing by the temperature 
controller. First, in SI, the resistance of a piezoelectric device 251 and the resistance of a piezoelectric 
device 201 are converted into temperature, respectively, two temperature of the temperature of the ink 
detected by the piezoelectric device 251 and about 150 ink cartridge [ which is detected by the 
piezoelectric device ] temperature, for example, the temperature of the lower one, is chosen, or suitable 
weight is given and averaged, and detection of temperature is performed. 

[0056] Next, in S2, it is judged whether the temperature detected by SI differs from predetermined 
temperature. Directions are sent [ that a print is performed by S5, and ] if the detected temperature does 
not differ from predetermined temperature (it is NO at S2). If the detected temperature differs from 
predetermined temperature (it is YES at S2), it will be judged whether it is that the printer head 3 is in a 
maintenance location by S3 (condition which has the printer head 3 in the anterior part of the recovery 
system 14 by drawing 1 ). 

[0057] If the printer head 3 is in a maintenance location if there was no printer head 3 in a maintenance 
location (it is NO at S3) after the printer head 3 will be returned to a maintenance location by S6 and (it 
is YES at S3), processing will be moved to S4 as it is. 

[0058] In S4, a pulse voltage changes so that the predetermined diameter of a dot as shown in drawing 
10 may be obtained, and directions are sent [ that a print is performed by S5, and ]. This routine is ended 
after these processings. 

[0059] In addition, in the gestalt of this operation, alt hough resistance was made to detect as physica l 
p roperties of the piezoelectric device which changes witH temperature, it is also possible to use th e 
impedance of a piezoelectric device, electrostatic capacity, etc. for others. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is an ink-jet recording device including a means are the ink-jet recording device which 
drives a piezoelectric device by impressing an electrical potential difference, and records an image using 
the ink from which physical properties change with ambient temperatures, and adjust the electrical 
potential difference impressed to said piezoelectric device based on the physical properties of said 
piezoelectric device detected by the ambient temperature with a detection means detect the physical 
properties of said piezoelectric device which the physical properties of said piezoelectric device changed 
and changed with ambient temperatures, and said detection means. 



[Translation done.] 
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HJig^^-v U -y i;4nW%milz$i.z.htz#)<r)-?4 $ y 
30 [0012] tiz, 4y?i?xv \-rvy? Hi. %m 

m im m±?mwz tmit. leu*'- b 2 

*»aj-t4!t:«><0Sfain-5 1 2 , 13k, 

T'J^7 Y3(DJ Vy-*W&~tlJX)Vm*ffi&L 

a yy-tt&^&z&ttzymizwimz-z&mm 1 4 
k, ie$i^-h2^#i&T«i-ri»^co«£^ , 5/ri 

[0 0 1 33 E»S/-h2tt, &&L3>&Mt*-yb>> 

40 - h 7 < -ymco^m^mzx^x, rv y?^y h 3 
Wig. H*L*v«at»)o-?«>l5ICftWt«IIS*i, IE 

I 0 0 1 4 ] 7*'J y^'S-y K3(Ctt. -f y^m3SfflWX 
*;l^fffi4«k LTEm^ (PZT) *<fflv^4>iIS. 

EmswimE* 5 £PJDS*u t>-r^4ts. ^^ia 

50 'n%btl&. 
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[0 0 1 53 #*y*3>4li, miK-fl* T4 Y)V 

^®«^ieiii-ri». i^yotai§#i&bi>fcc, te 

i o o 1 6 )tm^- h 2 MtztLbco x o ixmrn 
mmzti. m^m^itzim^-b2{i. 
muftTmizmmztiKm tno-7 1 2 1 zmze® 10 

[00 17] H2~04ii. r>)V?<\vY3<?)m&Z 

xivttt&wwmmx'b*) , 03ti02?)i 1 1- 

I I Ii§MITJ>v, @4tel23<7)I V-I VIM 

[00 183 ryy^yKSte, yx^Ti— h30 

1. HS3 0 2. i8il«3 0 3. S^3 0 4iSr-mc 
[00 1 9] JX)V7V-Y30 lti. #7*. 20 

0 2 £fi, ?WI7 4;k&j&*ffiJfl$*i"Ci3 0 , y"X;k7V 
- h 3 0 1 kJHSfis[3 0 3 k alafclljgSfiX . 
[00 203 ifc. yX/l/7*P- N 3 0 1 kPgM3 0 2 
fcWHCtt* -fy?3 0 5&W&thffl!L0»{ 
y*/l^3 0 6k, #-fy^^-r>-^306Sr-f y?& 
»AS3 0 8fcaiWM >?4yUvh30 9im&% 

ixx^t. A y^«^S3 0 8(iH^t^vw>-^^y 

?\,Zfflfc1$ixXm. 4>7m&3 0&n<7)4>?3 30 

o 5(i-f y^f-^y*/^ o 6^\ttt*&§ixi>. 
[00213 iS»«3 0 3tc«i. #4y?f-i-y*^3 

0 MzftfcLtML<?>mm^3 1 3*«£**l4. » 
«3 0 3^)iDHi» «Sll«*3 0 3#iElga53 1 7 

£#-y-i>a*g3 o 4 tiefHwai-ciKesfu 

V-MXizX h»3 1 5 , 3 1 6**»JR 

£*«J&3 0 3##ffi$il&ifc£J:9ff&Ml&. 
ZCDftmizX-yX&J y?1-*>*>\'30 6lZtt 

psthEWfs 13 ®mt2>imm?3 1 3 ko 
iBfc4s*r4E*#fa»3 i4k. ztib&momm 40 

S3 10k* 5 ^$^4. 

[0 0 2 23 mfc3 0 4±.cr>m:&3 1 7ti, 7-*fc 
SM^flXy y?A.. y h'3FtyD£T0)ff1E£f 3 1 3fc 
ftiitcS«S*i*«il«ffill!i5H»3 1 1 t7'jy^ 
H 3 fitf>#Ett*?3 1 3 fcfl!8iJC&£$*UflSJ5iJ18 
Sll!l£tt9l3 1 2 k . Zcr>mWL3 0 4±<0*il 

nmmm.^3 1 uiE«»^3 1 3ftcomwmiz% 
msti. mwmmmm 1 2«e«s^3 i 31*10 

[00233 Zix^coX ^jrMW'J y?A,. y p 3^ 50 
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MfNi. 4 VtVx 7 bxy y* KOfilWSfcioTa 
y ho-;u§iil.. Mflpaw^-y HRtfUigS&gp l 0 5 
(H5«B) mm^-3 1 3rtSUtSJt<3tut 

mmuzti. EWffi««3 0 2*«»t*rti(c«» 

•fS. ES^3 1 3<0^ttHM3 0 2fc6s£Wi, 
iilfc <k 0 4 >*)13 0 61*^ y? 3 0 5# 

flDESft. 7X;l.3 0 7Sr^LT'fy^h'n-y7 > ^!2li 

is-b2 (mwm) iz&frr>Timts>. 

[00243 @5Ji, 4 y^'i7 b7V>?l<r)®ffl 

[ 0 0 2 5 3 4 y? 7 b7V V9 1 OMfftfii. C 
PUlOlk, RAM 10 2k, ROM10 3k. T- 

^^fis 1 0 4 k . ^7 *m$m% 1 0 5 k . ^7 H 

^SjiBttia510 6k. iffiaiv^-^iESlgPl 0 7k. EI 
ffi^^-^IBttgP 10 8k, #S-by9-a5 1 0 9 k 

[00263 ^tJ, IfHiaSiwJ: -?T^-ri»E«^i !: 

3 1 3c7)jget<i(i. #a-fey-9-a5i 0 9icj:oT^ais 

ix, £*UcS*?vvc^7 Httfflffi»«l 0 5*»fe9ttn3 
ni.E«^3 13cO|g««E* s ^S$n^. dcOE« 
»^3 1 3c7)ffifji:®(i. E«3g^3 1 3fcWWrc& 

[0027] ^WctWW-rSCPUlOUi. jfcBfcJG 
U-TRAM1 0 2SrfflV\ ROM 1 0 3tC|B1f $il"CV^ 

[zmn^x. ^7 b'ttaiig«a5i o5.\7 ywus» 
SP10 6, aeno^-^iafiSPi 07, #s-iry^gpi 
0 9 Lieiiv- h 2±fcB«te«w-*fc«xo» 
#k, mauRt-^iBftWios, 
y^-SP 109 $"$WL7°i> y^ A >.7 H 3 oy x/pbS: a 

[00283 CPU1 0 10W«HC*^V^T. ^7b'tt 
tillBttgP 1 0 5{i7*U y^^7 H 30E«*^3 1 3 
SiJ L , a. 7 HifiHKffim 1 0 6 (iX'J y^^7 H 3 1 

7*WJL, «B»0t-^«aS»10 7J4tt3»0o-9 
*Jt, CPU1 0 1O$iJWca^^T, HI 

fa^-^Kiiasi 0 8(i. r>j y^^7 H 3<njX)V 
m*mts:Wzm%.^ht&\z..mt£*-?m*m 

[00 29 3 U1T. @6~H1 OSrffl^T. yy<D^ 

Swffl^^ttk z.ti\zW*oA y xx 7 hrii y^ 1 
[00303 men. 7'jy^7 H3*»fetta!S*L* 
[ 0 0 3 1 M y^^SJi-f yywiag (^HSS) 
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[*C] jaTTtt*l4S«fc±#LTVK. ttz, AV9 

[0032] 07ii, -(^yxyhr'J^l^y 
KttiiSSMl 0 5*>^EPSD$ni.EmSi L 3 1 3£B 

[0033] iCIT'ti, Em^3 1 3 fctt. llOl? 
&0. 5 [mm] , HO. 1 2 [mm] . £§5. 2 
[mm] 0*JraPZTff«*^*ailLfcfcOifflV^ 

a^fc-r*. tit. -mt ix. miizifrmm^ 10 

**WXlE&iE*3lff-3 1 3fc9fllir**fctf>i: U 

9 Kn-yrfcHLTWMi*. A;UxmE£EfflffiSK 
ioTWL^i, >WX«E«rJIIHiiflK:J:-> 

h 2 ) frttflW) H f bfitf>3Hfc£*iV? r *lEl8 .010 

[0034] 'WXttEi*. 5 [//sec] cOiL*>±*« 
OeHTi^tf 4>n. 6 0 [V] 0>;t;uxfMK 1 5 
Usee] «tt 5 0 [/x s e c ] <n±%T1f 20 

[ 0 0 3 5 ] . £ £ -C'«#/li! P Z TEmSTf Offll 
««SPZT£ffltvtkJ:V\ SUSPZ 
T £ t Tv WX*E* J: 0<£< t# . K 7 >f A 

[0 0 36] 08 a. AV^1BES , J§fflfflJKt:J:o-CI)l 

xh^it^tmxhi. zzxwvv bmt. 100 

f -v b mmz^Ltz^^m^-t. 

[0037] K-y bmuyfowM m 30 

SHTKUlKC^o-C^^, WfclO [°C] W 

Ji. 4y?a^#m^JJ*LTvKfcflSo-c»* 

IC. 4 Vtnm.ifil 0 [°C] OT<9i#. tf7'( F 

[x:] V±cob%ii. 4V7Yu<vT<r)*-7, F'o-y 

7Wu&«iK as- 1/0*4. 

[ 0 0 3 8 ] 0 7 iZyjki- A y 9 ^*tf>fi«&ttfc J: I. 40 
fc , 08^-f F -y FfifcafflffliBlttcJ: iWW, ±fc 

a y? m»mz£ h i>cr)xh izt tfmmztii . 

[00 3 9] 09 (i. 7'jy^7 F 3 I*|CD1 OOE^ 
3R^3 1 3«aOM#tt£^-f0-efc&. EmS? 
Officii, *oa«*HISB36»fe*iflt*6Ka-3T, 13 

[ 0 0 4 0 ] 08 IzJfi-fi. 0 lz F v h&PfflltiBftfc:* 
«3ii4£fc£l*jt*Sfctf>fc, 09^-TE«S^ 

Mc:a>fr;b£>-f llt?-5£?>F -y bSfc^ri J: dfc-f y 50 
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? KP-yT*«ttaSS/l*J: 07^-fAV^ISE 

[ o 04 l ] 01 0{i. ^/^SE^JSHiaKtcioT 
80W6*£*>, ffittfctf*SW> F y FcogOJUHSS 

fc«fc*£fl:£**Brc*4. :;t«H7 F&t, 08 

TO F >y F S t RWC . 1 0 0 F y F t 
[0042] ddt'li, (20 [*C] ) T'60 

[v] fcis^L-cv^s (07#b?) , smm^mut 
hrt)vx%E.<wvvxm&. wmsj§.5. 10. 3 

0,4 0 [*C] X\ Ztlftl. 6 9. 64. 58, 5 5 
[V] fclSJ&tS. 

[004 3] ^iXt^tSt. H8*fflV^»WUfc, ^ 
tVxmE.ZW&LK^^&n. mWM&l 0 [*C] W 
TO^y?h*n-yr^-9-T74 «5¥&B^.. IS 
ffiflS*^ 0 [*C] &L±.X'<04 y? h'P-yr^-7*. 

[ 0 0 4 4 ] JU±^)J: a M y ? : Jx -y b7 U y ^ 1 X' 
it. ffllfii*tJ:-5TSWtt«EWF3 1 3<r>S5m c 
#8*^*1 0 9fcJ:oTttaj3*U ^>y h'ttfcBKB 
ffl 0 5*»&ffiSllS*l6EWf3 1 3 SrSBirtl.^VU 
^IBEW^SK^fflHfflKtelBtTilBiESiift. CI 
nt J: 0 > t^Oi: d fcfflllffliS<^aBfc:ff=Sra A y? 

v/m&mazi. ^ximztihmmnmzgitzv 

[0 04 5 3 mz. m2. m3^>mmmx'hhAy^^ 
x v brv yfiz^xmmth. 01 ni, *jmhk 
fettl.^2 conjt^j-ei)!.^ >y h7°u y 
'JV^7 K3««jR*KWife«>^Ere»*. 01 
Hi, WiaWtWTJbMv^x* hT'jy^io 

0W^gp^^ouT<^fi!B!t(i, mi vmHWM y 

9 yi vbrvyfi ommzmth , 

[0046] ±ie^m i ^atM^'f ^y'xyhr'j 

l-Cli, Ho-y7-5:ttai-tl»E«^3 1 3 

<i, isiB#tc x aas*«iaj-r*fe»tcfflv^nt. 

-fy^Ko yT^RtajLT^SISIti, 
[0047] ZtHZMl. &2C0$mM<?>4 yWx >y 

h7*'jy^(i, miz^-rxolzyoyfw K3rtoa 
»<0E«« ; F3 1 3«J!8afc:, yX;P3 0 7 *»fc*v> 
Em^3 5 0 Sr^-TS. ;oE«W3 5 0 Sr&g-fe 

y-tt tTfflv^^^i:^^J:o, y^ Ho-yr^Rtaju 
x\ ftmfc&vsmtzfrfrbbi'miZtLhmmnm 
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[oo48] @i 2(4, *muzt3i-f&%3<vmiim? 
mmmx'b&j y? : Jx 7 Fry y? i cdtv >?^v 

V 3 . * y . y 5/4 *c#fJ61-*»#-Cfc 0 , flfi<0»*<0 

yy* lwnsicflw*. 

[ 0 0 4 9 ] m 3 OSUfcWT* 2. -f > ? i/'x 7 F r y y 

2 5 oil at« 4 y^fcjRaft&^o-f f y 

7^*1 5 0 J:, 4 V^ij-Y'i'tVX 5 0££ftL£tt 

s-^epd i u 7^20 

ofcSr^nhs. 

[0 0 50] 4 y^-F'J 7x1 5 014. AVUV 
715 1. 15 2fc£tr. 4>?*y?151. 152 

[ 0 0 5 1 3 7°'J y F 2 5 0(4. E«^2 5 1 
t . Kmm?2 5 1 fcttESrBttlrt- Sfctf>0)g«2 5 2 
t. 4 y^^-hy-y^'l 5 0*>£>cM>?£iKg-fS 

fcaooM >9+*y**25 3fc, J y 
X)V2 5 4fcSr£/CC'V>|.. 
[00 52] :tl^r^^'y F*2 5 0 cOflD&Og 
iffl(4. 03cOKfrffi0(=^tX'jy^7 F3c0ffij£fc[^ 

areas, fctfu H3^8ifS0^-rryy^^7 f 

3 ct)7 X^ 3 0 7 # ( IftffltCSK^I&J^ ) 1 «t <o 

tizwzttL. *mmmx'U. xyy*"\7F2 5o<o 

/X;l/2 5 4(44M>*82 5 Sfcj^t^flllWtWl*. 
.Ift£2?iJ<D/X;l/2 5 4cO^, l?(UiiH8«**$r 
g^y^h'o-yXOttajK:. to 13W4tt«W*££ 

[00 53] XmUmM yi «y hXU y?-C(4. 
IS 1 nmi&tM ^y'xvh7'J^U m&Z I 
T. Em*^2 5 1*«H352 0 3, iURayhu-? 
204^L#»*V1f»109fc*«3*U. -I*UC 

an*., ^mmmco^y^'jx-yhrvym. m%m2 

02, aS3yhP-72 0 4Sr^-t«-S-fey- , fgBl 0 
9fc«*SiUEE«**2 0 l£-f y^-hy-yi/'l 
5 0jfi»fctfU E€Si i 2 0 1^ e J:oT-f>'^^-h 

y -y y 1 5 05fi«oa«*«»a5S*L*. 

[00 54] E«S)H t 2 5 l-CttffiSitS-f y^WittK 
5 0jS®<oi&£fc(4. iBRayho— 5 2 04CJ:-5T 

«ia§fL/cm(c. &n*y*r&i 0 9'\imztih. z 

<?>£ o i,z7V yf\v m®t A y?il- f y 7 y'ifi^ 
fc<02flBJr«ia«3t(«»a}**i*i4:teJ:->T» 4 9S§ffl 

Scot'. 4y7Yu«,r*w&fs.LXJm% 

mmm^x\ mmcrmbizfrfrbto-rfcm 
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nmm&m&mz, z t s . 

[00 5 5] 01 3(4. jgjgayhzi-7X'(oymcr& 
M*7F?7V-1-r-hX't>&. S1T14, E« 

**2 5 1 offifittteEmsH^ o i fimmktftti 

ftvmiztmzti. SMM=f2 5 lttUfflSfiM y 
?<0fflgi: T'lfcaiSilS 4 y 9*- F 0 v : J 1 

10 [0056] ' S 2t(4, S 1 XTktiiZtltz&J£ff 

mwm.tmbwmf (S2t-c, noj, ss 

fciM&W*Jgffl*fc Hfcfltf ( S 2 l/ZX , YES) , S 
3T'7*yy?'vy K3*^yr^yx{4BW)l> (01 
Try y^^-y H 3 *<[DfI^ 1 4 *^ 

[ o o 5 7 ] xy yf\-y YStfxyy-i-yxtiLmztc 
itM£(S3i,zx. no) . S6X\ ^yffyxfii 

Y3if^yfi-yx^LW l zhtHi ( s 3 izx . ye 
s) , *e>23u S4^\t3iaa{4#§n4. 

[0058] S4T14. HlOJCSr^idftUfftOK-y 

vmmt>tih x o izwxw&mwsix. s 5 ?x 

[0059]^. *Hit^»»fctJ^-CI4. iSJK^J; 

~>x%{£t&jmm?<?)imb ixmm&z-ttc 
v. mzemmwj yv-yy*. nmm&mzm^ 
30 hzbi>*im?t>i. 

[0i ] 0i(4, *muzm&mi<nmkm-hh4 

y? y'x «y hxy y? l <?)«tB&fll«S:^t^ffi0TS> 

4. 

[02] xyy^<yH3w««*RBW-4fcftory 

y^^-y H 3<oyX;|/^^rrSfflWffl0Tj>S. 

[03] 71)^7 H3««lft*KB^t4fc«>«>Bi2 
co I I I — I I l^Brffi0T'J)l». 

[04 ] 7'J>^7 H30«lftS:KB^*fc«)^)H3 
40 CO I V- I VfcKHHT**. 

[05] -fy?y'x7 hX'J>^ 1 »«0fflia5^«[B&«« 
$r^-fXn -y?0T'£>£. 

[06] xyy^ y H3*><>ttai§<x4^ y^co^jg 

cOiaS^ttSr^-t0T*J)4. 

[07] -fy^y'x-y hxyy^ lco^-y HttfflSa&a 

1 0 5A»fe9anS^E»F3 1 3 2:iBl)-r4^VUX 

VE.cr>%mzmmx'hh. 

[08] yc;^«E*SBiaKt:J:oTiaL=flrv\*^ 

50 twx-hh. 
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[09] TV>?^-v K3|tyOlO05ff**?3 1 3<9 

®&^s£*ttt£^-r0-e& a . 

[011] *»W(C*J»t4*2<^atfif!T**-f 

£>o0tj>6, 

[012] *jM8ttj»t*» 3 <omtwr*6 s> 
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1 0 

[013] iB*3yhn-9Ttf)*Mi^)#>R**rt70 

i ^fy?yx7h7yy^ 

105 ^7HttajB»« 

109 £U*yw& 

30 5 4>":7 

313 Emm? 



[01] [05] 
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